Vertical integration might be relevant to improve the well-being of farmers particularly when thinking of how economic innovation ensures high utilization of resource and promote economic prosperity in Nigeria. However, the relationship of such proposition is yet to receive empirical attention in the fish hub. This study uncovers the effect of the vertical integration on the multi-dimensional well-being of fish producers in Lagos State fish hub. The study was examined using primary data collected from 103 integrated and 60 non-integrated respondents. The data obtained were analyzed using descriptive statistics, Gross National Wellness (GNW) Index and Average Treatment Effect (ATE). The result of the GNW Index shows that both the integrated and non-integrated farmers ranked the indicators of multidimensional wellness in the same order. They were satisfied with their social relations (8.70); physical and health status (7.91); mental and emotional status (7.41); work and income status (5.87) as well as their economic and retirement status (5.68). However, they were dissatisfied with the political and government condition (4.73) as well as their living environment (3.77). The ATE result shows that the indicators such as the political and government intervention; mental and emotional; work and income were the components of multidimensional wellbeing that was improved by vertical integration decision of the farmers in the fish hub. However, social relations; physical and health; living environment wellbeing dimensions were not affected by the vertical integration decision of the respondents. It is therefore recommended that fish farmers should integrate themselves so as to enjoy government interventions, better income status and better emotional wellness all of which will improve their wellbeing.
INTRODUCTION
Vertical integration in agribusiness is widely considered as a promising opportunity for value creation in rural economies and agro-food industry (Barney and Hesterly, 2011) . While it could support farmers in their effort to leave the perimeter of commodities through retaining bigger share of the value chain (Caracciolo and Lombardi, 2012) , supply chain integration is deemed as a necessary strategy to optimize the production system, helping agro-food industry to face the global competition (Bertazzoli et al., 2011) . The theme of integration in agribusiness is relevant either in academic, business and policymaking communities (Seuring and Muller, 2008; Martino et al., 2012) .
Vertical integration (V.I.) is the one in which a firm combines activities which are not its present function but related to them in sequence of marketing activities.
The simplest meaning of V.I. is "ownership", i.e. when a firm owns two or more levels of production or marketing. A livestock/ fisheries feed company which feeds its own fish rather than sell the feed as a sole business is said to be vertically integrated. Likewise, a fish packer which owns retail stores and sells fish directly to consumers is vertically integrated.
The advantages of vertical integration are diverse: farmers may reduce price risk volatility by subscribing a minimum price guaranteed contract; industry can count on a stable supply in terms of quantity and quality. Moreover, farms may reduce transaction costs related to the search for buyers and benefit from technical assistance, the latter representing a certainty advantage for farms with limited economic size usually unable to access private agricultural extension services.
On the other hand, farming practices obligations and stringent quality requirements, that affect overall price generationmay represent a serious risk to farmers by
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Effect of Vertical Integration on Multidimensional Well-being of Fish Farmers in Lagos State Fish-hub, Nigeria being legally trapped into a detrimental agreement due to the monopsonistic power of the industry. The latter aspects may partly explain the resistance to adhesion by farmers (Cembalo et al., 2014) . Moreover, Huaiyu et al. (2011) found out that non-integrated vegetable farmers obtain higher farm income than their vertically integrated counterparts.
A review of aquaculture in Nigeria shows that only infinitesimal proportions of the resources available were being utilized. The reason is simply because the technologies (innovations) required to drive the resources to optimal utilization level have not been fully exploited. It is believed that the desire of drastically reducing fish importation can be attained by harnessing and exploring of the existing potentials, including vertical channel integration and innovations (Rahji et al., 2001) .
The role of vertical integration on farm income has received a considerable attention despite the fact that there are conflicting views by the various researchers (Huaiyu et al., 2011; Carillo et al., 2016) . However, to the best of our knowledge the effect of V.I. on farmers' wellbeing seems to be elusive. This appears to be a gap in research knowledge that must be filled. The thrust of this research is therefore to assess whether vertically integrated fish farmers experience better multidimensional wellbeing than those that are not integrated. The specific objectives include to: describe the socioeconomic characteristics of fish farmers in Lagos State fish hub; analyze the multidimensional wellbeing of the fish farmers in Lagos State fish hub and analyze the effect of vertical integration on the multidimensional wellbeing of the respondents.
MATERIALS AND METHOD

Study Area
The study was carried out in the Lagos fish hub of Nigeria. The hub is one of the aquaculture value chain innovation platforms in Nigeria and lies within the rain forest region of the country with large commercial and subsistence aquaculture. Lagos state is primarily an urban state with considerable agricultural activities undertaken in the state. Equally, 22 % of the land mass is made up of water bodies, which make fishing the major occupation of the citizenry. There are currently an estimated 350,000 farming families scattered throughout the Epe, Ikorodu, Lekki, Alimoso, Ojo and Badagry areas of the State, cultivating crops such as cassava, coconuts, plantain, vegetables and rice, and are also involved in livestock and fishing. The Lagos State agricultural policy aims to promote and support both large and small scale agricultural activities in the state. The Lagos State Marine Agriculture Development Programme (LASMADEP) for example aims to harness the state's aquaculture potential by accelerating fish production. Opportunities exist in the 250 plot, 34 hectare Fish Farm Estate in Ikorodu, a project set up to promote fresh fish production. Another 400 plot estate on 60 hectares has been laid out at Ketu-Ereyu.
Sources of data
This study made use of primary data relating to the socio-economic characteristics of the selected farmers (integrated and not integrated), farmers' knowledge of vertical integration and the prevailing fish farming system, overall well-being and farm characteristics of the respondents. The primary data were obtained through the use of semi-structured questionnaire backed up with interview schedule.
Sampling technique
The simple random sampling technique was used to collect data for the study. The study area has a list of 6000 registered fish farming households scattered within three (3) fish farming zones namely: fish farm estate A, fish farm estate B, and coastal/inland fish farm clusters. From the fish farming zones, 163 fish farmers were randomly selected (which comprises of 103 Integrated Fish Farmers and 60 Non-Integrated fish Farmers) for the study.
Methods of Data Analysis
Descriptive statistics
Descriptive statistics such as percentages, frequencies and means were used to explain the socio-economic characteristics of the respondents.
The Gross National Wellness (GNW) index
The gross national wellness (GNW) index, also known as the gross national happiness (GNH) index was used to analyze the multidimensional wellbeing of the respondents. The GNW/GNH measure has been designed to fulfill the various criteria that are needed for an official national measure of well-being (happiness) that is relevant to national and district policy. The measure can be decomposed by variables such as zone or group, and the quality of life can then be broken down by dimension to identify which dimensions have the highest shortfalls in different regions or groups.
GNW/ (GNH) index is a socio-economic development and measurement framework that consists of seven (7) dimensions: economic, environmental, physical, mental, work, social and political. Most wellness areas include subjective results via survey and objective data. The subjective survey is structured into seven areas or dimensions and each area satisfaction rating is scaled from (0 -10). Where (0) being very dissatisfied, (5) being neutral, (10) is very satisfied (Nordhaus and Tobin, 1972) .
The GNH Index is equal to 1 minus the product of two measures HA. GNH = 1 − HA H is the headcount and represents the percentage of people who do not enjoy sufficiency in five or more domains.
A is the average proportion of domains in which people who are not yet happy still lack sufficiency. It shows the breadth of shortfalls.
Average Treatment Effect (ATE):
The Average treatment Effect was used to examine the effect of vertical integration on the multidimensional well-being indices of the fish farmers. Suppose that we have a binary treatment T, an outcome Y, and background variables X. The average treatment is defined as the conditional difference of treatment given background variables:
RESULTS AND DISCUSSION
The mean age of the integrated farmers is 50 years while that of the non-integrated farmers is 47 years. The average household size was 4 for both integrated and non-integrated farmers. Majority (81.60 %) of the respondents were married. Most (71.17 %) of the fish farmers were males; 80.99 % of the respondents had fishing as there major occupation. The average farm size of the respondents was 0.82 ha and most (82.21 %) of them were trained fish farmers. Majority (98.77 %) of the fish farmers chose the occupation as a source of income. Table 3 shows the result of the incidence of satisfaction across the various dimensions under the Gross National Wellness (GNW) index. The result reveals that both the integrated and non-integrated fish farmers ranked the dimensions of wellness in the same order. They were most satisfied with their social relations, ranking it first by both categories. This was followed by their physical/health status. Their mental/ emotional status was ranked third; their work/income status was ranked forth. Their retirement conditions as well as the role of government were ranked fifth and sixth respectively. They were least satisfied with their living environment.
Using the GNW index, a score of 0 indicates very dissatisfied; 0.01 -4.99 indicates dissatisfied; 5 indicates neutral; 5.01 -9.99 indicates satisfied while a score of 10 indicated very satisfied. Therefore, the integrated and non-integrated farmers were satisfied with their social relations, physical/health status, mental/ emotional status, work/income status as well as their economic/ retirement status. However, they were dissatisfied with the political/government condition as well as their living environment.
Wellbeing Satisfaction Level of Fish Farmers by Integration Status
From the methodology, a fish farmer is said to be multidimensional satisfied if its multidimensional (2005) wellbeing index exceeds the neutral cutoff point (n) of 5 or 50 percent. In other words, a fish farmer and his household is declared to be multidimensional unsatisfied if its multidimensional wellbeing index is less than the neutral cutoff point (n) of 5 or 0.5 or 50 percent. Furthermore, the maximum cutoff point (vs) of 10 or 100 percent indicates "multidimensional very satisfied"; range of 9.99 -5.01 represent "multidimensional satisfied"; while the range of 4.99 -0.01 represent "multidimensional dissatisfied", and cutoff point (vd) of 0 indicates "multidimensional very dissatisfied". Table 4 presents the estimated wellbeing index based on the value of the cutoff points, Very satisfied (vs) = 10, Neutral (n) = 5 and Very dissatisfied (vd) = 0. It can be deduced from Table 4 that the wellbeing measures increase with the level of cutoffs. Both groups (integrated and non-integrated fish farmers) were very satisfied with their social relations, with 46.60 percent and 48.33 percent for integrated and non-integrated farmers respectively. Also, 42.92 percent of the respondents are satisfied with their social relations with 41.74 percent and 45.00 percent for integrated fish farmers and non-integrated farmers, respectively. This shows that the practice of vertical integration in aquaculture does not influence the social relations wellbeing of the fish farmers. Furthermore, very few households are either very dissatisfied or dissatisfied with the social relations, physical/ health, and mental/ emotional dimensions. Most of the households are dissatisfied in four dimensions, which include work/income; economic/retirement; political/ government; and living environment dimensions. The integrated fish farmers have higher percentages compared to the non-integrated counterparts in these regards, indicating that these variables are affecting the multidimensional wellbeing of the integrated fish farmers, and can also be one of the reasons why non-integrated farmers are reluctant to practice the vertical integrated fish farming. For instance, the political/government interventions are not positively felt by the farm households. Also the practice does not really influence their economic wellbeing The results of the average treatment effect are given in Table 5 . It shows the outcome of 103 Integrated Fish Farmers (treated) that were matched with 60 non-Integrated Fish Farmers (control). The results show that there is significant difference (negative) between the Integrated Fish Farmers and the non-Integrated Fish farmers in social relation, which implies that the non-Integrated fish farmers have better social relations than their integrated counterparts. Also, in the physical/ health and living environment wellbeing components, there are high significant differences (negative). This implies that the non-integrated fish farmers have better wellbeing in these components than the integrated fish farmers. However, the high significant difference (positive) observed in the political/government component implies that the integrated fish farmers are better off in this area compared to their non-integrated counterparts. This implies clearly that the integrated farmers are better off in terms of enjoying government interventions than their non-integrated counterparts. Furthermore, the significant difference (positive) observed also in mental/emotional and work/income components shows that the integrated fish farmers were better off in these areas of wellbeing than the non-integrated fish farmers.
CONCLUSION AND RECOMMENDATIONS
This study revealed that both the integrated and non-integrated fish farmers ranked their incidence of satisfaction across the various multidimensional well-being indices in the same order. They were most satisfied with their social relations followed by their physical and health status and least satisfied with their living environments. Indicators such as the political/ government intervention, mental/ emotional and work/income are the components of multidimensional wellbeing that were improved by vertical integration decision of the respondents in the fish hub. However, social relations, physical/health and living environment wellbeing dimensions were not affected by the vertical integration decision of the respondents. It is therefore recommended that fish farmers should integrate themselves so as to benefit from government interventions, have better income status and enjoy better emotional wellness. 
